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Florida’s damp salt air doesn’t harm 
these attractive lamps. They never need 
MARLEX won't rust! 


painting 


Home in the new Coral Key Villas se« 
tion near Pompano Beach, where more 
than 120 Cape Codder lanterns 


stalled 


are in 


and 690 are planned CAPE CODDER LANTERN MADE BY ENGINEERED PRODUCTS. INC. KIRKWOOD, MO 


A revolutionary, new lantern that cant crack, peel or rust 


even in salt air because its made of MARLEX 


[RIGID] POLYETHYLENE 


unshine are tough on 


‘Damp salt air and intense 
We think MARLEX is just the ticket 
(,eorge () 


most materials 
difficult 
Palm-Aire Construction Company, 
Florida. “MARLEX is a durable 
plastic that can take plenty of punishment. Lanterns 


for these conditions. says 


Palmer, Owner, 


Pompano Beach, 


made of it stand up well in all kinds of weather.” 
MARLEX is finding its way 


In many cases this premium quality rigid 


Every day into new 
uses 


vlyethylene is the least expensive material that 
| | 


can meet manufacturers’ strict specifications 

MARLEX is highly versatile, too. It can be molded 
into attractive colorful housewares or used in many 
heavy duty industrial applications. It can be ex- 
It’s odorless, 


truded into tough film or filaments. 


can be steam-sterilized . . . is unaffected 


alkalies. 


For full information, 


tasteless ... 
and oils. 
call your nearest MARLEX 


by most acids, 


sales representative 


“MARLEX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma 


A subsidiary of Phillips Petroleum Company 
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Akron 8, Ohio 
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New York 5, WY 
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Pasadena, Calif 
RYan 1-0557 
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111 S. York Street 
Elmhurst, tit 
TErrace 4-6600 


SOUTHERN & FOREIGN 
Adams Building, 
Bartlesville, Oklahoma 
Bartlesville 6600, Ext. 8108 











... the editor reports from 


on the scene 


Americans, particularly since last October 4, have 
been deeply concerned about the Soviet Union, 
particularly in its methods of engineering 
design. Many articles and books have been written 
on the subject, but it is one thing for a newspaper 
reporter to study an automobile assembly line and 
a very different thing when a trained engineer 
talks with Soviet researchers and academicians 
in their own laboratories. 

This report is the result of our chief editor's just- 
ended visit to Moscow. It is his eye-witness 
account and evaluation of the many phases of life 
and industry that have combined to make the 
Soviets first in space and often unbelievably 
primitive on the ground. 

Rather than spread this information over six 
months of PRODUCT ENGINEERING, we have 
taken the unprecedented step of devoting this 
entire issue to the one subject. 


—THE EDITORS 
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coming 

next week . 

the 

DESIGN edition 


: for July 21 


FEATURIN 


® Thermistors? Resistance elements? 
Thermocouples? 


Here are the methods of measuring 
temperature in solids and how they work 


Strength of thin-walled cylinders 


Bending and torsion strenath formulas 
g “ 


15 Plate-stiffenings compared 


Tests show strength differences between 
various designs of stiffened sheet-metal 


Heavy metal solves weighty problems 


Counterweights, flywheels and radiation shields 
made of high-density materials. 


New superalloy bids for hot jobs 


Rene 41, in sheet form, compared to other 
high-strength alloys 


Drum camera to record motion 


Fast-moving parts record their acceleration 
and velocity for study 


Goodby ammonia fumes in the print room 


Switch from gas in solution to gas in bottles, 
to clear the air. 
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hecause 
we need to 
know... 


S. many questions have been asked about the USSR, 
id so much of our content has referred to, or been a 
esult of, Russian advances, that I felt we should have 
more intimate knowledge of the Soviet Union. 


So I went. Behind that simple statement is a great 
il of frustration and complication that has no place 
here. The simple fact remains that the USSR is fasci 
ind informative. We try to 
f both in the pages that follow 

My mission was engineering, not politics, so you will 


bring you some 


find almost no references to politics or the interna 
tional situation in these articles. What I have attempted 
to do is to establish a frame of reference, then to report 


enginecring developments, as I saw them, within that 
Trame 

If the lack of a “business community” as we know 
it confuses you, it may be helpful to consider the 
USSR as a great corporation, American style, with on 
added feature—police power. Its top structure is like 


that of a corporation, its organization is, it rewards 
it emplovec imilarly, it has recently faced com 
| 


problems in decentralization, modernization, 
education, selection and advancement. Off-beat request 


pal ibk 


ire similarly passed upward for review and decision. It i 
ital for tl 
I il} ks for lisa] the “corpo = 
he talks works for, and 1s a partner in, the corporation. 
situation, it 


ind speed in another, its blind spots and over-manag¢ 


ie visitor to realize that everyone to whom 


Its competitive lowness in one instance 








MOSCOW DESIGNS . . . the editor reports from on the scene 


ment, its red tape, its ability to concentrate in a given 
direction—all these are similar to corporate operations 

This is a land of terrific contrasts, where the new and 
the old co-exist. But it is moving forward, and at 
terrific speed. Its engineers and scientists look like ours 
and talk like ours, and its plants seem to have more 
nearly the same objectives than in any other country I 
visited, the same methods (where possible), even the 
The thinking is straightforward 


saine physical setup 
originate where necessary, copy the best available wher 
vou can, skip intervening steps others have made 


Leapfrogging of normal developmental steps is natura 


in a society that leapfrogged the Industrial Revolution 
going directly from feudalism to the present day. I 
aircraft, for example, the USSR has jumped from th 


2-engine transport to the jet, skipping the 4-engine 
type as economical but obsolescent. In machine tools, 
current designs for original types have standard tab 
heights and feed arrangements, so the same machin 
can be operated singly or made part of a transfer line. 
Dozens of other examples can be quoted. It is im 
portant to remember, however, that leapfrogging can 
be done only by the country that has someone else to 
copy. Someone must take the necessary evolutionary 
steps. ‘The USSR, with no patent system, no competi 
tive enterprise, has no qualms about copying anything 


suitable and good. There is no opprobrium attached to 
this procedure in the practical Soviet mind; it simply 
means that development time is shortened, and the 
energy and ability of top engineers can be concentrated 
in the fields which are special or in which the Soviet 


Union is as good as, or better than, its contemporaries 

I was fortunate in the opportunities offered me for 
visits—they all fitted together into a picture. My longest 
visit was at ENIMS—the machine-tool institute 


Nevin Bean, automation expert of Ford Motor Co., 


which 
the most important key to future Russian 
PE—TJune 23, Pp 25 
I received more data than they have ever previously 
given. I toured the USSR’s largest auto pl 

biggest technical exhibits. I met academicians, scien 


characterizes 


advances From engineers there, 


lant, the tw 


inh 


} 


tists, editors, officials, all of whom contributed to thi 


picture. And I met many of the ordinary people, wh 
are a very important part of it. 

No one, at any point, failed to answer my question 
prohibited my taking of pictures (except in one plant 
and about airfields), or going where I liked (if I could 
ut what 
they’d be if my Soviet opposite number came here 


get an appointment). The conditions were ab 


So here is 


an engineer-journalist’s picture—supet 
ficial and quick because of time and my own inad¢ qua 


perhaps, but creating a picture nonetheless, of the 
industrial country that can create a sputnik and co 
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In principle 


in perfort 





MOST ACCURATE OF ALL MECHANICAL VARI- 
ABLE SPEED DRIVES. Turning P.1.V. control 


screw varies effective meters of two sets of 








conical grooved wheels—spreading one set, clos- 
ing the other. Seli-tooth-lorming chain auto- 
matically adjusts to provide desired ratio between 
input and oOutpul shalts, providing accurate 


transmission of power on this fabric coater. 








or positive, infinitely variable speed contro 


... there’s nothing like P.I.V. 


Here's a variable speed drive that is truly un que Unlike 
conventional designs, Link-Belt P.I.V. with its all-met 
chain drive 1s not dependent on friction tor transmitting 
powel 
P.1.V. permits fast, easy speed changing too. You can 
select any speed in its range—find it instantly, hold it K: ‘BE LT 
itive, le . he 
drives are fully enclosed, atmospheric conditions can’t = a, 


indefinitely. No bother stopping the drive 

Because Link-Belt P.I.V. ( Positive, Infinitely Variable) 
affect their efficiency. They're made in 8 sizes, 16 standard 
types Ask your nearest Link-Belt office for Book 2274 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 To Serve Industry There Are Link-B P $ and 5 Un ‘ I 

Cities. Export Office, New York Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, §$ t I S Af S ‘ I 
sentatives TI x tthe W ! 
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Naugatuck PARACRIL OZ 


The oil-resistant, ozone-resistant nitrile rubber 












COLOR THAT IDENTIFIES 


THAT SAYS “HERE 1 AM” 





COLOR THAT ADDS EYE APPEAL 


e lasting COLORS in rubber wire jackets 


A development of Naugatuck research @ Excellent oil, grease and chemical One of Naugatuck’s technical repre 
nakes it possible to combine in a vul resistance sentatives will be happy to discuss with 
canized rubber wire jacket all these @ Fast CV extrusion any prospective user the formulation of 
properties PLUS PERMANENT BRIGHT COLORS the Paracril™ Ozo compound which 
@ Excellent resistance to ozone and In addition to the suggested uses, you makes possible this combination of 

outdoor “weathering will think of dozens of other applications properties not only in wire jacketing 

where wire jacketing with all these prop but also in shoe soles, hose jackets 
7 Cuitoneng Seat restence erties can serve either an aesthetic or weather stripping and other vulcanized 
@ High abrasion resistance utilitarian purpose rubber products 


Naugatuck Chemical 





742P Elm Street 
Division of United States Rubber Company Naugatuck, Connecticut 


Rubber Chemicals - Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co.. Ltd.. Elmira, Ontario - CABLE: Rubexport. W.Y 
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the editor reports from on the scene 
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the frame of 
reference= 


moscow TODAY 
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MOSCOW DESIGNS .... the frame of reference—Moscow Today 


PEOPLE MEET at the fountain in the center of GUM, busy state 
department store. It is really a series of small shops on two 
floors of a double 4-story arcade, with cross aisles. Upper floors 

for storage. Here are girls in modern dress, women in head 


urf and felt shoes, men in coats and men without 


A TREMENDOUS SCULPTURE diorama fills the far end of the 
main corridor of the principal building at the Agricultural Exhibi 
It symbolizes the peoples of the USSR marching ahead 


together. The background is, however, not agricultural 


THIS PAINTING of the Resurrection, in the Tretyakov Gallery, 

a recognized masterpiece. Tremendous, like many things in the 
USSR, its size can be judged by comparison with the head of the 
woman in center foreground. The artist made 600 preliminary 
sketches, many of which are on display around it. 


being developed, with 


cooperative developments, having their own 


schools. This area alone will house 500,00( 


TRAFFIC 


Ihe passenger aut mobile has not vet 
streets, and parking is no problem InvVW 
lot of surface trafic, but most of it is 
Trucks with we 


bodies haul evervthing from steel to famil 


vellow buses and trolley 
ICs 
Bicycles, scooters and motorbikes are not n 


mon as in the other capitals of Europe, n 
ilthoug 


onal purchas 
vertible almost n¢ 
1utomobiles ar 
otf women 
note that Cc’ 
the traditional 


hoped I would | lt 


concerned; his driver 
His apology was justified—she made several mistakes, 
eventually brushed a boy tourist within the Exhibiti 
o task for backing into h 
nissed by the 
in front of u Th 


1 millimeter 


has ne 
handled 
and armed 
of the 
turns on jor avenues—vyou make 
] 


the middle « ind mak 


} 
ertain 
to ¢ KmMp mpl 
The pedestrian is fair game, bi i] 
low, SO the I 


wide—Gorky was widened from 14 meters 


meters 5 ft) in Thirties, for exar 


ind cowbo\ 
Signboards are infrequent 
entertainments, trafic safety and the lik 
only an identifving name for the met 
xample, are numbered 
testifying to the Sor 
Lestat _ a 
stores, but without the 
the price Ther i i] 
mainly for entertainment spots like theatt 
spicuou it night ire the lighted Red Sta 
gothic spires on such buildings as 
the Foreign Ministry, and my hotel, as 
Byzantine spires of the Kremlin. Moscow 
a wheel radiating from the Kremlin, and man 


big new buildings are spaced around its periph 
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NEO-GOTHIC magnificence 

characterizes my hotel, 
Above 
the 
at right the 


the Leningradsky 
is the entrance to 
elevators 
entrance 


stair to one 


dining room 


THE METRO 
The Met M 
ours and mu 
ind beautifull: 
id of fluorescent 
ling and is 
rains 


York 


niversity. 
in New 
There 


1 


built to show the peopl 


ind the 


want, luxurious, 
nts at official, 5 
my interpreter why so 
Tw 


sne¢ 
shi uld see 


cents at 


said 


They 


propagandistic one ¢ f 


ind 


This 
resting someda I] w will be grand 


beautiful—is also foll out in building new public 
buildings \ ( nd ( rricul 
ind is bigger than 
but 


itizens 


tural Exposition, 
which operates months ¢ ( 
the World I More about this later 
Moscow ha he tour cca for Soviet ¢ 


the promis« 


THE PEOPLE 
Str ; al h these te 


hard 


nan 


urist it 1S 
Tourists include 


1 h] 
jackets and blous¢ 


well as many wearing 


Or costume Ss. 
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MANY CLOTHES 


washed be 3e CG 


the ¢ 


carrying water hor 


HAND-CARVED DOORWAY, in the 
exhibit of peasant handicrafts at Zha 
gorsk Monastery, 95 km from Moscow 
typifies the preservation of all arti 


The lady with head scarf is a 


facts 
typical guard 


down; th 


Drunkenn 


ind 


} tev wy } 


MAINTENANCE PROBLEMS 
Mair t 





MOSCOW DESIGNS _.. the frame of reference—Moscow Today 
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IN RURAL AREAS 

without power, the 

citizen may still have Nis racic 

This 3-watt thermo-ele< c generator is 

the answer Hea r an ordinary kerosene 

lamp at the san sed for lighting 

picked up by a 10 metal rod on a meta 
chimney and conveye two thermopiles, each 
having a number of nocouples in series. One 
thermopile powers the ament, the other the plate 
through a vibrator pac its voltmeter, pilot light 


and a switch. Kerosene consumption is only 60 to 70 gn 


amp 


DESIGNERS are getting around to the orchard, too. Here 
latest in sprayers, which delivers 86 litres/minute from a pres 
tank. Photo « rtesy of Moscow News 
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Miniature Directional Signal. A Miniature Selector Switch Man With Mirac 


Designers’ dream world © Miracles in Miniaturization 


New Miracles 


pr 
Miniature Precision Bearings, Inc., 


Pre } k Kee 
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MOSCOW DESIGNS __ the frame of reference—Moscow Today 


low-slung cars couldn't 
es, trucks and cars do, to 
In the villages, the houses are al 
ng, but there is 
| 


windows and each 


ornamental 
und the 
I'V antenna ind as many 


Where it isn't, they 


} 
families 
iil il le 


have thermo 


gencrate¢ 


tream edges. They get 
it the street 


in drawn-aluminum pails 


ure spigot 


i drink made of fermented rye bread 


tanks on wheels at key 
red mineral water, ice cré 

re or che 
lhe 


water 


d by hand ind 
he monastery of Zhag 
that, on the wa 


home of a 


MANNERS IN PUBLIC AND PRIVATE 


Son ‘ tat 


Co La UC 


rht 
gnt 


i i 
their own team 
yeTrOrmMmance 


t the breaks.) And ther 


a 7 

ik app il 
from the early 

thing prohibited or 


what I thought; they 


stopped. | talked freely with many 
notes in all sorts of places. Nobody 
than | stared In the early da\ 


helped me, but nobody hindered me, 


have not been 


mace many 


me more it him 


ind in the 


] : : 
loaded me with data and many 


of th 
here 
Ihe | 
didn’t shor 
did. Most 
been ‘ pt 


but th 


interpreter 


water whe1 





One American woman in the Embassy explained that 
as soon as she ate up her 4500 Ib of canned good: 
she was going home. Another 


a necklace to be put around the throat of the 


has for years carried 


C hrist- 
Chr 


mas suckling pig (which she couldn’t get in New York 
She told her Russian cook all about the pig 

in mouth, and all the rest of it. When the 
the pig to the assembled guests, the 


place, but the cook had the apple in her 


neck! 


Sometimes gestures don’t help either 





Sputmk II] 


transport Z 
mph)), but n 
than anything 
beaten us in th 
that has everyt! 
we are 

derisive 


tremend 


haran 


1 of things militar 


anywhere I 
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NAS 


Seals of TEFLON 


tetrafluoroethylene resins 


eliminate lubrication 
... Cut maintenance 


Designing a ball valve which needs no 

lubrication was made possible by util 

ing seals molded from a TEFLON tetra- 

fluoroethylene resin. Designir t 

TEFLON resinsalsoallows mit 

tenance of the valve, since the s 

tough and durable and resistant 

chemical or corrosive that 

died by the valve’s stain 

The extremely low coefficie! 

of TEFLON resins makes th 

operating with no tender 

design, with the ball forced agains 

of the resin by spring pressure, as 

drip-tight closure even at low pre 
TEFLON resins are rated for use a 

peratures to 500°F. Che 

among the most inert ma 

to science. Parts made of TEFLON re 

are tough and d ble itstand 

are these resins as sealing Gg gasket 


1 Specifie ] 
} 


VALVE SEALS made of a TEFLON resin permit maintenance is practically eliminated. (Valve materials, that is Ofte 
easy opening or closing of ball valve under by Rockwood Sprinkier Company, Worcester, even where r exc nal 
any pressure. Due to use of a TEFLON resin Massachusetts. 

no oil or grease is needed for lubrication, and 


eal 
cnem 
part cular, 


» cof 
extra sajel 


Packing gland of TEFLON? improves 


voroethylene resins 


assembly and performance 
of new mixing faucet 


A packing made of a TEFLON resin permits smooth rotation and 
easy up-and-down motion, yet prevents any seepage of water 
through the stem of this faucet. It can be assembled into the valve 
very easily, quickly and efficiently, and the adjustment on the 
packing can be uniformly pre-set by machine. This increases pro- 
duction, saves money in assembly and virtually eliminates pack- 
ing replacements in the field. (Faucet by Gyro Brass Mfg. Corp., 
Westbury, L. I., N. Y.; parts molded of TEFLON tetrafluoroethyl- 
ene resins by Sparta Mfg. Co., Dover, Ohio.) 

WRITE FOR DETAILS on how to use Du Pont TEFLON tetrafluoroethylene 
resins in your own designs; E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Dept., Room 367, Du Pont Bidg., Wilmington, Del. 

@ Canada: Du Pont Company of Canada (1956) Limited, P.O. Box 660, Montreal, Quebec, 


TEFLON’ is a registered trademark 


TEFLON is Du Pont’s registered trademark for its fluorocarbon 
resins, including the tetrafluoroethylene resins discussed herein 
This registered trademark should not be used as an adjective to 
describe any product, nor should it be used in whole, or in part, 
as a trademark for a product of another concern. 


| 
| 
| 


Watch the “Du Pont Show of the month” —90 minutes of the very best in live television—CBS network 








1%-ton rotary table held accurate 
to. seconds of arc! 








PRATT & WHITNEY 
equips for precision with 


FAFNIR BALL BEARINGS 


or the cr 
l ball bea 
e bearings 
half table at se 
sion under large-job wort 
It takes plenty of bearing to deliver performance like t 
Yet the application is typical of many in Fafnir’s files. Fafnir’s 
“experience in precision” can help you solve a bearing p1 


Fafnir Super-Precision Ball Bearings 


Write The Fafnir Bearing Company, New Britain, Connecticut interbore truction, support the 


FAFNIR 


BALL BEARINGS 
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rs ti MOSCOW DESIGNS .. . the editor reports from on the scene 


HOW new 
INDUSTRIAL EQUIPMENT 


IS DEVELOPED 


Checking and ‘Testing \ 
ne tools 7 t USSR 


} 


Engineering Research 1] 


C p 4 ' titut f \ 
ENIMS 
tal S 
Technology of Production Methods 


Ina 


| 


; 


Experimental Plant 


1200 


BOTH TYPES and . 
umbers of Soviet MACHINE TYPES — 
produced machine to ; 

- — 


are rising rapidly. The 
curve shows standard 
machine types prod. 
The aeciine in 1948 ‘ 
the result of World War 





ll destruction). Units 
produced in 1928 were 
1490, in 1957 almost 
100 times that: 130,000 
Projected for 1960 are 
150,000 standard units 
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h 
ng 1950. 1855. 1956. 


NUMBER OF HEAVY MACHINE TOOLS produced has risen rapidly 
since World War Ii—has jumped almost 100 times in 10 years 


10- to 30-ton machines. Lower curves show in- 
to 100-ton and 100- to 1000-ton machines 


case of 
creases for 30 


in the 


by the director of ENIMS. New 


machine-tool prototypes 


nade here, models tried out, designs and drawings 
ted ipproved. ‘This work occupies about 50% of 

it tin the rest is taken up by building balancing 
hin ind gear-cutting machinery (see photos) not 


gular production factories 
tools other than th se. 


il plant for quantit 


SOME TYPICAL PROJECTS 


n the re Designs for 


hin however, are sent to pai 


production 


E.NIMS has done many interesting design jobs through 
the years. During the years 1933 to 1947, for example, 
FE NIMS was the sole developer and maker of unit-head 
machin It also produced the first transfer line (cylinder 


blocks) in 1946, has been the major factor in development 
f aut tools. It designed and built the 
piston line that occasioned so much comment 


matic machine 


iutomati 
years ago, as well as the ball-bearing line publicized 
last year. It is now emphasizing flexibility in automated 


n has recently produced a gear line and a shaft line 
nbodying this desirable characteristic. It also attempts 
to design new units so they will work either singly or in 
transfer line. It produced nine machine tools for exhibit 
it the Brussels Fair, three of them program types (two 
opy millers, one lath Its latest line, for splined shafts 


14 
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PRECISION MACHINE TOOLS were the bugbear of Soviet pro- 

But, 1945, the number has increased over 400 
At the current rate of increase they will produce almost 
8600 precision machine tools in 1960 


duction since 


times. 


h iS be 
Moscow 
So 


n set up at the 1958 Industrial Exhibition in 


] 


development and _ research 


it this Institute that it is dificult to men 


many kinds of design, 


| 7 
WOTK atc de ie 


tion all of them. It tests Soviet machine tools against 
ivailable foreign tools for the same job Special elec 
tronics, hydraulics, and power labs test components and 


Standards f 


complete design 


r ma hin 
standard 
most production is of standard 


compl te 


evaluate them for use in machines 


tools are worked out, parts and 
ized (In the Soviet Union 
items in quantity 
Thus the 


bearings, gears, 


from components to units 


standard machine tool incorporates standard 


switches, and so on Stepless speed vari 


ition is a current must, particularly for lathe drives, s« 


is being worked on intensively. Other research projects 


include electrical-discharge machining, air bearings, car 


burizing with a high-frequency coil (which cuts an 8-h1 


cvcle 
lathe 
At | NIMS. average 


drawings of a new machine tool is eight to 


to a l-hr one), press-forming of gears, vibration in a 


finished 


months, a 


time from idea or plan to 
nit 
year or even line involving 
The automat 
piston plant took four years from design to production 


two of them for debugging 


longer for a new transfer 


machine units not currently available 
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WE DISCOVERED the tap disintegrator, but the USSR went 
on to electrical-discharge machining, now has thousands 
of well-designed machines like this one in use. A recent 
discovery substitutes a graphite tool for the conventional 
brass one and interrupted, rather than continuous, discharge 
This increases rate of metal removal 10 times—from 400 or 
500 to 5000 cu mm/min, but produces a rough finish. Final 
finishing is then done at conventional rates 

with conventional tooling 


AUTOMATIC BALANCING MACHINES for transfer lines are 
still a tough problem, so ENIMS makes designs, also makes 
larger machines. Here are four standard models, the top 

one for motor rotors, the second for automotive truck crank- 
shafts (unfinished), a 16-ton unit (made in sizes from 10-kg 

to 75-ton by ENIMS, smaller elsewhere) for wheels, etc, and 
the fourth for crankshafts 3 m (10 ft) long. The latter machine 
required addition of steadyrests at central points because 

the lengthy shaft deflected of its own weight 


moscow DESIGNS . . . how new industrial equipment is developed 


HIGH-PRECISION BALL bear- 
ings are a production impos- 
sibility in the USSR. So ENIMS 
working on an air-pressure 
bearing for high-frequency 
motors to run at 50,000 rpm 
This research has provided an 
expected dividend—a much 
ore rigid shaft can be put 


bearing of a given size 


ROLL-FORMING OF GEARS is a current development project. Gears have been made successfully, 
but they are not accurate enough for machine tools without finish grinding that destroys the 
forged tooth surface. In rougher machinery, however, they have given excellent wear rates 
because of the hot-worked tooth surfaces. The cycle is to heat the blank periphery with a higt 
frequency coil in the machine at left, (coil and work arbor not in place) then rotate it against the 


rotary tool (or tools) as shown in the closeup at right. Burrs are created on the open face of the 


but can be removed easily. Thus far only straight spur pinions have been made successfully 


but now other tooth shapes and larger diameters are being tried 


BEVEL-GEAR-MAKING MACHINERY—aon area in which we are pre-eminent—is expressly banned 
as a US export to the USSR. So engineers there developed their own. | saw some early machines 
developed at Likhachjov Automobile Works and still in use there. Now ENIMS has designed and 
builds these machines. At left is the largest standard machine, capable of making an 800-mn 
31.5-in.) dia gear. At right is the largest spiral-bevel grinder, able to finish the 800-mm gear 


BRUSSELS FAIR exhibits these two program machines. Gorky Works made the standard mi 
at left below, ENIMS programmed it with a magnetic tape operating a transistorized digital 
computer. The 400-mm (16-in.) lathe (below) was made by Krasny Proletarii Works, has an 
ENIMS punched-tape control. Some standard commands can be transferred from tape to a memory 
device. Electromagnetic clutches handle main-slide movements. A location stop in the tailstock 


is a datum point for the tool 



















Here are the USSR’s 
Largest 

Standard Machine 
Tools 





LARGEST BORING 


raer 


LARGEST LATHE is the 4 x 15-meter 
machine made by Crematorsk (Ukraine 
plant, which makes only heavy lathes. This 
would correspond to 13-ft. swing 


and 50-ft bed 


LARGEST STANDARD PLANER is produced 
at Novosibersk, Siberia. Capacity is 
5 x 15 meters (16.4 x 49 ft 






LARGEST PLANER-TYPE MILLER 


nas 3.6 meter table width wit! 
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A 

MOST FAMOUS of the lines is 
this one for making truck pistons 
from aluminum It starts at right 
with aluminum ingots, ends with 
oiled and wrapped pistons 
packed six to a carton. Produc 
tivity is 8 or 9 sec per pistor 
This diagrammatic sketch show 


both line and operations 


“yy <4 PROGENITOR of all Soviet trar 
fer machines is this 33-positio 
cylinder-block line, installed in 
the Minsk Tractor Works in 1947 
It does all machining of the 
block, is based on a unit head 
developed at ENIMS, where the 
machine itself was built. Variou 
plants including Likhachijov 
Automobile Work have 


developed unit heads wh 


NEWEST OF TRANSFER LINES is for shafts, again incorporating 
banks and flexibility. The line diagrammed is for motor rotors and FIRST SHAFT LINE. pictured here, had grinding on center 
includes machining and balancing the rotor after assembly. Unit tall machines). Here are some statistics comparing its per 
are (starting from left): bank, facing, centering, multi-point turning formance (1957) with the former method (1954). Annua 


2 stations rougn centerless grinding, drive for transfer, knuilina output upped from 76,800 to 168,100, with labor cut fror 


tinish centerless grinding key slotting, bank, pressing on roto 24 to 5 men Output per man per yeor thus rises from 3200 


finishing rotor OD, automatic balancing, bank. A line like this ha to 32,000 pieces. Cost price per piece dropped from 6.551 


i 


> in this year’s Industrial Exhibition 2.56 rubles, delivering an annual savings of 744,600 ruble 








The New Look in Soviet Automatic Transfer Lines 





ast Ban oS as Re Poe To 











Pi bagg, 
‘ _" 


Wa Tene 


“Quality perfection is our business 
—Standard Steel helps us 


maintain it—and more” 


Alclyde Engraving is in a fascinating business. Chances are the dash- 
board trim, instrument panels, and scuff plates on your car were 
embossed on Alclyde rolls—this firm manufactures the major part of 


all rotary register embossing rolls used by the automotive industry. 


The packaging, labeling and plastics industries are also heavy users 
of Standard-forged, Alclyde-engraved rolls. And in all fields in 

. Yes, Standard Steel Works, in supplying us with 
which design changes are a frequent and vital competitive factor, matched, flame-hardened forged steel embossin 
Alclyde must deliver perfection in a hurry. rolls, meets our rigid specifications for steel analy 


and accurate machining. Nothing is more vital t 
That’s why we at Standard have geared ourselves to give Alclyde engraver than to have perfection all along the 


the quality perfection and service it requires. In fact, it’s the But in addition, we appreciate the warm, pers 
ationship which exists between us. The pe 
service we can give that all of our customers particularly appreciate. : aap 
w : x : : ‘ Standard appear to be really intereste 
on’t you discuss your quality and service requirements with us? business ond problems,” says frenk W. Oe 


Write Dept. 4-G, president Alclyde Engraving Co., Chatham, 


Standard Steel Works Division , 


BALDWIN : LIMA: HAMILTON 


BURNHAM, PENNSYLVANIA Rings * Shafts * Car wheels * Gear blanks * Flanges * Special shap 
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MOSCOW DESIGNS the editor reports from on the scene 


THE SOVIET UNION NOW HAS 105 ECONOMIC REGIONS 


n decentralizing the huge Soviet Union in accord 
capitalistic—suggestions of Premier Khrushchev, the 
broKxen d wn nto 105 economic regions 
economic counc As shown in tr mar 
aware, regions intentionally cut 

e with economic potential. Mos 


und it Region 2, and s 


Prices? 
Selling? Redesign? Servite? 
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POLYMER CHEMICALS Division 


OFFICES: CLIFTON, Hu. CrHcAgO, HA. 


w:R.GRACE «co. on 
SaTOn moves. 1a. 







to Makewt 


LIGHT \..strong 


make it WIth 


| GREX 


BIR BERSITY POLTETEL. cae 
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ENIMS 
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continued on 
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Even the worst 
atmospheres can’t hurt 
NEW self-cooled dc motors 


Oil concentrations, dirt, moisture, fly ash, all be quickly rem 1inte 
types of dust — none can affect the long-run ther, dc brushes and commutat 
power of these new totally enclosed, self-cooled readily accessible 
de motors from Allis-Chalmers 
For machine tools, steel mill drives, paper 
mills, cement and rubber plants, these motors 
are ideal. Here’s why 
® Volume of cooling air is not affected by COMPLETE LINE of new dc motors is avail 
motor speed. Outside air is drawn into heat able from 10 hp to 400 rpm through 200 hy 
exchanger unit by blower and circulated They are backed by same nationwide engi 
over the frame. Hot motor air is removed neering service that stands behind all 
by the exchanger of Allis-Chalmers motors from 1 hp 1 
@ Filters sift impurities from outside air as See 


@ Motor-heat exchanger combination is 
constructed as to allow toy idk 
ceiling mounting 


' your A-C representative or writ 
it enters the heat exchanger Allis-Chalmers, General Products Divi 


@ Self-contained heat exchanger unit may Milwaukee 1, Wisconsin 


ALLIS-CHALMERS <) 








PRICES? SELLING? 


(continued from page 22) 


small a budget for this, so the Plan- 








ning Commission absorbed something 
ke 750,000 rubles of cost. Copies of 
the line will be made at Minsk, wi 
ll for l-million rublk 
The real sales device xcept f 
| special machines) is an annual catalog 
turing and describing machin 
This is circulated to all potentia 
ind inquiries rise from it. S 
ind maintenance instructions 
ided in a bulletin, sent with 
| machine. In the Soviet Union, it 
ligatory for the using plant t 
v these instructions to th 
Setting production quot 
ght length h ] l 
le effect The st t 
r standard ca t ith 
{ 1 alloys beca this ts nig 
tonnages, and to | he t 
the same reason. Or so complain 
! etter t Pravda. The ZIS 5 
truck (14 ton like the °54 Stude 
baker, but hal gain | th 
! Som r t 
sate for the 
{ l t I veign 
} | 7, n + 
t tan 
; 7 ] } lan 
' } ne » 7 nantit 
PRE-INSULATED DIAMOND GRIP terminal sede potharnysah pind sae 
R 1 Ww nti h ) t 
If you need terminals with bonded insulation—it you need ; = 
corrosion resistance and wire-supporting vibration resistance— for le that 2 
you have it instantly in one closure of A-MP’s matched crimping le short 
tool. Only one lightning-quick step for crimp-sure optimum D tral 
strength and conductivity. A-MP PRE-INSULATED DIAMOND 
Grip Terminals exceed the most rigid military and commercial 
specifications t ‘ t 
A-MP’s precision-engineered terminals are matched to pre- \ 
cision-engineered tools that make an exact crimp every time, ‘ 
never too little, never too much. Perfect terminations—whether © . a 
you need one or a million. No great operating skill necessary * Pravda M 
A-MP’s match-mated tooling does all the work and at lower ; 
installed cost than other methods of wire termination. Wire ae ; 
range is from No. 26 to No. 10 — ad a a 
To solve your wire-end problems, we maintain an international fae th ca ' 
engineering service t than for th 
For the full story on the A-MP PRe-INSULATED DIAMOND 1 whole. Also, P ) 
GriP line, send for our catalog. itellit unt 
ted to make what th 
AMP INCORPORATED | tics of vorns 
| pendence or on their own pet p t 
General Offices: Harrisburg, Pennsylvania = fhus Moscow hunts between th 
A-MP products and engineering assistance are available through wholly-owned touch” attitude of ral ve 
subsidiaries in: Canada « England « France « Holland « Japan ind th ft” one of today. ™ 
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PRODUCT ENGINEERING 


Ne 


Special Service 


Offers ‘‘One Source"’ Responsibility 


LO! 


General Offices and 
Engineering And 
Research Laboratories 
78 Glenville Road 
Glenville, Conn. 


July 


And Improved Economy 


t Ind iry 
ilation, deco 


information ase describe ur application 


America os 
Cons nfelt 
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TYPICAL TELEVISION MODELS generally have wooden 
cases, although plastics are coming in. Tubes are all 
glass; metal tubes with glass faces were tried, but seals 
between materials cracked 


RUSSIAN JUKE BOX, a combination radio-phonograph, is 
made not for stores but for youth centers and camps. High 
volume without distortion, good reproduction without 

At right, a standard radio of the all-wave type 
Transistor radios which look like a book were made for 
the 1957 celebration, but are not now in production 


noise 


Neither are plastic-cased battery-powered portables 


DESIGNS .. . the 


editor reports from on the scene 


WHAT SOVIET 
AND PEOPLE 


. . . Three Surveys 


A fair indication of product development in the USSR 
can be gained by checking three sources: (1) the 
Polytechnical Museum in Moscow, (2) GUM, the 
USSR’s largest department store, (3) The Industrial 
Exhibition, huge annual summer “trade fair.”’ 


eee 
the Polytechnical Museum 


The P 
founded 


FTTCSSIVE 


shown in the 
Among item 


PROJECTION TELEVISION set 
are also made for youth and 
rest camps. The curved alun 
num screen slides down int 


the wooden storage cabine 








INDUSTRY 
CA BUY 


THREE CLASSIFIERS: Simplest of these sorters (above, left 
gages a bolt at three points with gage leaves, drops it into one 
of five magazines. Another (right) has a rotary selector, classifie 
bearing balls into 20 boxes to a tolerance of two microns. A third 
adjacent photo at left) is a more elaborate console and table 
model that sorts bearing rollers into 30 groups. A fourth type 
piston rings into 10 size groups 


LOST-WAX CASTING 


G as Giversitied a 


THIS SOVIET LATHE 


3 and teedqd and 
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ENJAY BU 


actually lets you ride ona 


——— 
Enjay Butyl Rubber is used by the Each week the Armstrong Rubber Con 

Armstrong Rubber Company, West Haven, pany turns out thousands of Air Lift unit 

Connecticut, in the production of Air Lift made from Enjay Buty] bt y 

Pneumatic Spring Controls for the Air Lift chose Enjay Buty]! because of it iperio 

Company, Lansing, Michigan. Buty] Air air retention and resistance to aging 

Lift units are inserted between leaf spring tough, weatherproof Buty yw ; 


and frame to support overloads and cushion t may be the answer to | 


all moving parts of suspension. Inflatable costs for you. For complet formatior B U T Y L 


to meet load requirements, these units pro- and ¢ xpert technical 


ASSIS 





; 


tect vehicles provide a smoother, safer ride. write the Enjay Company 


Pioneer in Petrochemicals 
ince oO aging « abrasion 
tear « chipping « cracking 

ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. ozone eal corona « chen 

Akron * Boston * Charlotte + Chicago + Detroit + Los Angeles + New ( ; ¢ heat « cold « 


tur 
ure 
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Y mestou DESIGNS .. . what Soviet industry and people can buy 


SECOND ... Appliances for sale at GUM 


VACUUM CLEANERS k like their 


WASHING MACHINE 
is a standard 

vertical tank type wit 
center-rear agitator. It 
simple and relatively 
inexpensive, easy ft 


maintain 
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MOSCOW DESIGNS . . . what Soviet industry and people can buy 


THIRD... For the Newest Equipment, 


BECAUSE OF LOW MARSHY GROUND, Soviet 
designers cling to caterpillar treads for 
heavy tractors. Here are two shots each of 
heavy-duty and farm-style tractors. Wheels 
on the farm tractors (below) are lighter than ours 
and frames are still used rather than using 
the engine as a frame as we do 


WORKERS READY a new 
tourist bus. Note the 
styling, viewing panels 
above windows. This 

is the ZIL 158, with a 
109-hp gasoline engine 
beside the driver. Three 
top traps of glass can 








be opened at a slant so 
air is forced in at front 
and exhausted at rear. 


Such a bus costs elie, 


at 
35,000 rubles » see 
Ss 


VYATKA MOTORCYCLE van weighs 250 kg, 
can carry 250 kg. It burns about 4.5 liters of fuel 
for 100 km, is a streamlined, metal-bodied design 


TWO MORE MOTORCYCLES 
or scooter types, one a 

van with wood body, the 
other for messenger or 


private use 
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he INDUSTRIAL EXHIBITION 


tr XN w\ ‘* 4 
~ , ~~ a 


» 
» 





A SMALL LiFT TRUCK, essentially similar to American models 


| ndustrial output in the USSR 1 


USSR 









“ oe ~ a ale rele cE 
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“WIRE CLOTH FABRICATIONS?” 





"You tell us what you need, 
and we'll have it for you fast— 
whatever the size or shape” 


Roland’s right, too 


produced everything from 


thimble-sized 


Here at Cambridge he’s part of a team that has 


strainers to king-sized de 


watering screens, often well ahead of schedule. Whatever your require- 


ments, you're assured of quality workmanship and prompt service when 


you call Cambridge 


up prints for your approval 
PO MEET YOUR BULK WIRE 
CLOTH NEEDS, we 


wide variety of 


have a 
specifications 
from the finest to the coarsest 
mesh in any metal or alloy in 
the most frequently used speci 


fications ready for immediate 


shipment. Individual loom opera 
tion and careful inspection just 
before shipment assures accurate 


mesh count and uniform mesh size 


METAL-MESH 
CONVEYOR 
BELTS 






WIRE 
CLOTH 


OFFICES IN 
32 CIRCLE 62 READER SERVICE CARD 


WIRE 
CLOTH 
FABRICATIONS 


PRINCIPAL 





And, we'll work from your specifications or draw 


Let us quote on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer listed in 
the telephone book under "Wire 
Cloth”. Or write direct for FREE 
94-PAGE CATALOG and stock list 
giving the full range of wire cloth 


available. Describes — 

fabrication facilities |G, 
and gives useful metal- /~ <=: 
lurgical data. ne 


The Cambridge Wire Cloth Company 


DEPARTMENT Pp, 
CAMBRIDGE 7, 
MARYLAND 


INDUSTRIAL CITIES 


THE INDUSTRIAL EXHIBITION 


(continued from page 31 


tion all around them. Each republic, 
each major organization has its own 
pavilion; many of the 46 are magnifi 
cent structures. The Agricultural Ex 
hibition was opened five ye 


i 


now has 
bitor 


ilmost half a million exhi 


I pr 


winner chosen in competition. Mor 


each vear, each a medal « 


than 7-million visitors come each veat 
30,000 of them foreigners. Grounds 
total about 550 acres, with more than 

pavilions and structures having 


2-million cubic meters of space. Ther« 
ire several tremendous fountains 


many pools, statues and sculptures 


There is even a Peaceful Atom Pa 
vilion, with 5 


1 working 150-kw swim 


ming-pool reactor and dozens of ex 
hibits in branching halls 

From industrial exhibits, I asked 
that only the latest developments b 
shown m¢ Here they ar 

High-frequency communication for 
mining Ihe dispatcher can com 
municate with 15 shovel or locomotive 
operators in an open-pit or sub-surtacc 


is through the 
Operat rs may have tub 


mine I 'ransmission 


power cabk 


or transistor units, the latter being 
more compact and providing long¢ 
life. Range is 3 km (2 miles 
Remote-controlled locomotives . . . 
Ores are loaded from chutes into car 
drawn by remote-controlled locomo 
tives An alarm system prevents 
location of < The gin , 
plained the etup 1 what vor il] 
unfooling He meant foolproof 
Dust settling | ettle n 
ferrous ore dust for better treatment 


ind labor conditions, the 


eved on a belt past i balt 
detector (,amma fa il sorption 
proportional to amount of dust. A 
Geiger counter determines how mucl 
has been absorbed Thi ignal goes t 
1 relay which control prayhea 
ilong the ore-carrying belt. Setup w 
timed sc] irate relay h that an 
individual sprayhead can be timed t 
wet down only the parti 
quiring it. There is also a ckin 
relay S( Inodi« current will 
vitched off if the conveyor stop 
Overheat protection Mimiature 
thermistors are placed at key point 
idjacent to motor bearings, for ex 
ample Current, which vari is heat 


rises, is amplified by transistors and 
: 
transmitted to a control which will 


(continued on page 34 
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CEC announces 
the new 
digital 

magnetic tape 


recorder/reproducer 


j 


ali transistorized ele tronics 
lular construction* 


starts and stops in less than 5 milliseconds 


ligh-speed servo response 


continuous -duty servo motors 


all-metal-surface. magnetic heads 
SPACING BETWEEN READ AND WRITE 


4” tape 
10%” reels with NARTB hubs 
designed for standard rack mounting 


19” wide by 24%" high by 13” deep 


752 
NOW AVAILABLE Not merely a laboratory instrument, but a BORDER 
fully ruggedized, reliable digital recorder designed for a whole gamut gy ; =|  gnapaae 
of industrial applications where long periods of unattended operation 4 - 

with minimum maintenance and down-time are paramount. Stand- 

ardized speeds, track-width and spacing, and start and stop distances 

assure complete compatibility with other digital tape transports and 

handlers. Contact your nearby CEC field office for complete information, 


or write for Bulletin CEC 1608-X10 


ponents, such as Power Supply Unit 
ht, permit instant access and easy maintenance 


or replacement with minimum down-time 


&) Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD RECORDER 
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THE INDUSTRIAL EXHIBITION 


continued fron page 32 


cn 
in the set mol 
Productivity of an aluminum pot 


R 


Monocrvstalline germanium 


used by one company... 


on one type application 


enough NYLAFLOW’ tubing 
to lasso the highest 
flying earth satellite! 
: a Al ph flexit 


fied w € 


Ve c wee ak 


NYLAFLOW pressure t 


vesin 


e Serves wide te 
nto 295° 


i¢ 
} ~_- 


th 


e Easy to 


NYLAFLOW pressure tubing is available 

psi and 2500 psi short time burst strengths. Eve 
pretested for Strength, resiliency, impact a 
ttleness. It is 100°; proof pressure tested 

NEW LITE 


Ore itil 


RATURE nov 


on ¢ 


Mercury-gas concentration 


\l 


ISOS 


THE POLYMER CORPORATION OF PENNA. 
I Po ( 


Reading, Pennsylvania 


iestienaindih ihn. Mevition. © POLY PENCO’ 


continued 
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If i moves... 
ROCKWELL-STANDARD 


BRAKES CAN 
STOP IT! 


... farm equipment 
... special duty utility trailers 
.. lightweight highway trailers 


.../ndustrial machinery 


“DM" DUPLEX MECHANICAL BRAKE 


Best on many jobs. It has proved its worth DM Brake is wedge-actuated th: 
with farm equipment, special duty utility easily accessible operating lever 
trailers, light duty highway trailers, indus- _ positive braking with immediate respor 
trial machinery, and in a wide variety of It can be actuated by either an ai: 
special applications. hydraulic cylinder, or 
= ' mechanical means 
Greater torque output! The DM Brake is a C ; bil 
omplete accessIDLity 
self-energizing, balanced type . . . the two 
. tor quick, easy adjust- 
identical shoes do an equal amount of work 2 : 
- ment. Simple design 
in either forward or reverse direction. 
keeps maintenance and 


Simpler Maintenance and Adjustment! The service at a minimum. 


Another ProHurt of... ROCKWELL-STANDARD 


co RPORATIO WN ROCKWELL 





PELILLL 


opplication where braking is required! 


For every industrial, agricultural or automotive BRAKE DIVISION Ashtabula, Ohio 
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THE INDUSTRIAL EXHIBITION 


DURAKOOL continued from page 34 
° . 
Tilt Switches record o1 ring an 


Blast furnace w being built 
are the Life of your for Siberia a blast furnace with 
capacity of 1513 cu meters, some 
A t ti C t | what larger than any now in us is 
u oma ic on ro s 1utomated so it requires onl 
The furnace will work 
glomerate with increased 
lad Durakool ind increased moistur 


tons 


+eh 


1 million 
pouring 
pouring period 
of gates 
utlets 
with 
can 
gas + takes 2 
cycling schedul 


See telephone directory for loca! distributor, or write. 7 ese 1 to 6S amps 


DURAKOOL, INC. Send for Bulletin D-49. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD., TORONTO 9, CANADA 


tons 


ALL~- STEEL Evaporation-cooled open hearth 


Swnilahet. Ihree 500-ton open hearths using 
oxvgen are already working that have 


high-resistance refractories and evap 


oration cooling of metal parts. Instead 
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water, this design recirculates 





water through cooling passag 


eam formed being separated in a 
a - eparator in the system. Water c 
‘ umption is reduced to 
Electric melting Studies of 
: lectric melting indicate four areas 


] 
{} 


improvement of pi ductivity: (1 
Ter = SIZES, 2 electro-magnetic 


lar 


stirring, (3) vacuum 
heating of ing 


ee with accuracies to 0.0005 in.? has reduced ona “ fr 
Let BART LECTROFORM them for you oo oe 


1.005% in the two 
When shapes are too complex to machine or cast . . . when \ C7 
thin walls and super-fine internal finishes are vital... BART final quarter) to 195 
Lectroforming is often the answer. And no other process : Continuous casting 
1pproaches it for maintaining identical dimensions through- : ct Institute has de 
ut mass production runs. ' 
In Bart Lectroforming, your products or parts are built : continuous-casting 
ip electrolytically on removable matrices. There are no sece supplic s the four 
lary operations to alter tolerances ] 185 ] 
< : c aT 5 s> 
Products successfully Lectroformed include many of “‘diffie cast Dars : 
form for electrical, electronic, and other precision mm. Slab length v 
appli ati ns, in many metals and metallic combinations. casting speed 
Explore the vast new designing possibilities of Lectroe oe 
forming when your product is at drawing-board stage. BART’s 
research and development facilities and experience are at 
your call 
Precision Mechanical Tube-Forming, Too 
The F. C. Kent Company, a division of Bart Manufacturing 
Corporation, offers 44 years’ experience in the production of 
precision-formed tubular parts for the aircraft and electronic “i profile of 
industries. Inquiries are invited and catalog is available on thinner and the flang 
request. . : 
irallel walls has 


MANUFACTURING CORPORATION vithout loss of strength 
ELECTROFORMING © PIPE LINING & COATING © PLATERS Coal-mini * 
CHEMICAL PUMPS © ENGINEERING DESIGN SERVICES oarmining macnines 
227 Main St., Dept. P, Belleville9, New Jersey face cutters of the rotar\ 


nin 


36 CIRCLE 67 READER SERVICE CARD PRODUCT ENGINEERING * July 14, 1958 





head types and loading equipment the 


equivalent of our newest was on dis 
play 

Machine tools . . . Exhibits showed 
equipment the equivalent of ours, in 
cluding half a dozen machine tools 
with special modifications made by 
workers at the using plant. Howev« 
the newest exhibits 
pictures of units 


at ENIMS 


Foam concrete 


duplic ited =the 


described herewi 


houses 
construction material is gas 

a mixture of 400 parts of sand 
parts of cement, and 0.4 part « 
minum dust is made and poured into 
molds so the aluminum can react 
with the alkali in the cement. Hvydr 
gen is formed, making the mixtur 
ris¢ like batter Molded part 
steam-treated in an 
harden them. All hous« parts are mad 
of the concrete, at a cost of less than 
half that for material 
better insulator brick, 


can be 


iutoclave 


thinner, but it is not str 
enough for more than 2-story hous 
rhe plant for producing the 
table Sé in be 
building sit 

Air-conditioning of Soviet 
mines is pro 
dropped the 
1600-ft) deep mine 5( 
been installed in a cx 
3000 ft 


Remote control of gas and oil wells 
i 


mate 


nal is po taken to 


gressing. One new unit 
temperature in a 550-m 
Another has 
il mine at 890 


meters 


\ new system at a gas field in the 
handles 100 points within a 
range of 30 km (19 mi). It 
output and pressure, 
position at the 
tion of the purifying 


Ukraine 
checks 
records throttl 
collector and condi 
installation. Ex 
cess Output at any well, or a drop in 
a collector flue, is shown 
Uzbekistan, opera 
tion of several hundred oil wells is 
checked in 25 to 30 min. by an op 


pressure in 
immediately. In 


} 


erator at a remote-control panel 

Portable TV A ‘TV camera for 
reporters has been developed by the 
Television Institute. It is a small knap 
sack containing a synchro 
video-amplifier, TV deflection cir 
cuits, and a transmitter. The 


camera weighs 2.5 kg, 


generator, 


hand 
5.5 Ib), has a 
vidicon tube and _ electronic 
finder for picture-quality control 
Range is 500 m (1600 ft), total weight 
15 kg (33 Ib). Also 
an industrial TV camera 
It has a high- 
tube. A vari- 
underwater 


view 


(with camera) is 
developed is 
for dimly lighted places 
sensitivity trans mittine 


ant can be 


studies. 


used for 
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MECHANICAL 








CONTROL 


Has 


Advantages in Thousands of 


New Applications! 


3 Dimensional Cams can | 
used in applications where “"x \ 
and “y” are input variables a 


e temperature 
e R.P.M. e liquid flow 
e speed e altitude 
or any of thousands of other forces 
or motions. 


““_ 


® pressure 


is the instantaneous resultant or 
readout of the two input variables. 
z= f(x,y). 


Some advantages — 
e withstand severe 
environmental extremes 
fidelity of readout 
smaller control size 
lighter control weight 
dependability 


THE 


PAR KER- 


HARTFORD CORPORATION 
CAM DIVISION 


FRANKLIN AVENUE e 


NOW 
latest and most complete bro- 
chure on 2 and 3 dimensional 
cam control 
and diagrammed— design, 
development, application in 
formation. Send for your copy 
today! 


HARTFORD, 


AVAILABLE the 


Fully illustrated 


CONNECTICLI 
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. . . the editor reports from on the scene 


The 
Academy of Sciences 


Tops All Techniques 
ink anneal sl ill Soviet inst ulletin l ver I Be 


tutions today—within and without th iuse of its tremendou ffect on 
USSR—is the Academy of Science Soviet engineering, it is worth fa 
We do not have its equivalent exact] bit more examination. It 
It’s hike the US Bureau of Standard have been major fact 
the National Science Foundation, Bat ent of the Sputniks. It ntt th 
lle and MIT combined. Its 15 irgest particle accelerator in the v 
ibers and 350 corresponding met twice as big as our biggest. It help 


onsidered the top scientists the USSR to produce the world’s first 





f the countt Each w ks inh ) eta n irly-warni g t t 
ilt vith ever facilit | ( good as ours, te t 

ect rv: h th i no shortag | s of missil DeT 

All the Acaden iced d tablist yceanographi r 

! lh in exten npl t mplat 1, and l > 

f laborat expeditions and specia potty; Western i 
Vi ry ry ; - I t em lovins ver 35.0 per it 1S high I mathemat 
b jUU J 9, of le ind the A icm nat tl] ind geophy S w in ch 


_ _— ~~ & ‘= . , 

lirectly influences all of the USSR ind astronom A crasl ¢ 
ALCOA ALUMINUM aioe ne igloo og ge 
ial There are eight main divison f y Khrushchev: the first t iut 
FASTENERS the Academy: phvsical and math ody just announced f t 











tica len hemistrv: biol Ford Fairlan mplet t 
Build lasting good looks—sparkling technical science: geology, geograph fins and light hood ' 
sales appeal—into your aluminum prod , Te hi] ' ’ 1 . 
“ } 1 | Wo ‘ t OX nD! , ft 
ucts with Alco Aluminum Fasteners. ; - pau pas , , RY C40 Pp . 
(Get perfect color match, avoid dis ne nomi literature ind lan It is t Academ t 
é ring nd weakening corrosion euag In the USSR. the last thi ponsible for the All 
\ d ugly stains with bright, carefree : ' : 
Al \luminum Fasteners group I iso considered science f Scientific & I nn int { 
With Alcoa Aluminum Fasteners but art. music and medicine are not which publis] ibstra 
are tected against galvanic and } 
} g : venllic +] eae j =r ee 
114 l ai il ‘ Own i i l i i dd 
itmosphe wrrosion. And they are , ha the lita uu — 
readily ble in all standard types cm Bigg st division 1 th nrst \ irld in a WeeKI g 
nd ‘ t your local Alcoa distributor with biology s¢ nd 1 associated Institute ¢ ' 
rs i \ r nearest Alcoa sales office | ’ ’ 
Look in the Yellow Pages of your tele Th t mica lence ( haifa mi 1 abst t 
phone directory which concerns 1 includes machin nz about 2000 translat 
> hy Idi m } ins met Wh ; \ ] nb ' ; f 
C% 4 i bill i i i Ld i .f i 
A Ay nation n lear technolog powe!l the countrv. because th t 
Lcoa 0 ALCOA THEATRE Ores : en \ * $ hy tha eae 
r al MIN UAA Excit peace ie nics ane 1\CGLOLOS ( rain I ITCH) Thal Makes 
y mane pmamnat tO an acad in who visited n ble. An Academy memb 
— technical scien ne of the smallest ther responsibilities is well: A 
Your Guide to the Best in Aluminum Value ictivities, but it has been dé vork ian Dikus! 1, for examp n I 
: ; 
FREE... FACTS. SAMPLES... F n elasticit plasticity, fatigue stress, let aS a member f th tair at 
namics, vibration, and similar sub ENIMS, is also chairman of t 
| A 4 - Ame jects He had, bv the w iv, just Tf mission for S ntih | f 
: e plete turned from a visit to American uni the Academ 
| : . ersities, but had not been invited Yet those I met tia 
to the really kev ones in research nodest, quiet men I I 
| The output of the Academy is usly knowledgeabl riet f 
: , istonishing. It publishes over 25,00 ubijects. and had t hilitv ¢ 1 
a aa a papers a year, plus its own monthly praise both our work and t] * 
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Here Production Counts... 





For eggs, there is no finer production 
facility than a hen. And, for pro- 
duction facilities unrivaled in the 
appliance and equipment motor field, 


look to Emerson -Electric. 


Remember. . . 


@ Emerson-Electric’s unique produc- 
tion facilities assure you on-time 


deliveries. 


@ We produce custom -engineered 


motors to suit your specific needs. 


EMERSON-ELECTRIC of St.Louis + Since 1890 
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~ 
With the largest power spinning 
machines in the country — capable 
of spinning 5<” thick steel up to 7’ 
in diameter — combined with its 
experience in the missile field*, 
C. W. Torngren Company is perform 


ing missile metal magic 





Torngren’s unique, hydraulic, semi- 
automatic MECATORN process is 
especially applicable to experimental 
and prototype designs, affording huge 
Savings in tool and piece cost. 
Typical of the parts spun at low unit 
cost by the MECATORN process are: 
venturi nozzles, nose-carrying 
containers, after bodies, bulkheads, 
lox and acid tanks and_ heads, 
shrouds, bellmouths, ducts, etc. 


*Advance work on ATLAS and TITAN, as 
well as work for leading research institutes, 
universities and defense agencies. 


Send for Free Brochure 


C.W. TORNGREN 


COMPANY, INC. 
235 Pearl St. - Somerville 45, Mass. 
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the editor reports from on the scene 


MOSCOW UNIVERSITY is the 
USSR's Largest 





th mith £ f the 
how tt It 
Tea ha th \I \ | | l 
state { I ifter t g 
Ru } ; tw f ' . 
} NEW APARTMENTS in the uthwestern 
perk t Unit stat \ ror : 
district can be seen from the University 
It 4 nt ' t I t af N 
tower. These will include their own 
( th k +} tral tou 
7 stores, schools and the like and will 
7Q7 iad ; 
“ tt high than | house 500 000 people 
building exc« | Eif l 
with wings fi ind ch 
' 
} c g ! 
In this one | ire | 
] } ‘ } l At M nve 
mciuc gy | ] I ul i} 
js fe P 
iting 150 ¢ peopl i | 2 
Ab ‘3 f - 
eat m I vith marbk ‘ 
] | 1) t an I 
ight C sta I } lie each welg 
{ } } 14 I g tion | S 
in n | g a 38 
] = 
Cla his hy irt I 
\ f + + ex 
im instruct ) I 
; ’ 1 milita Th 
pii\ i ( l i . :, - 
, ITeTe ce he 1 th | 
t It wa ilt f1 1948 t [cl 4 
, - f ‘ | ] 
oat oh Shiites ‘ h 
> ' 
aa | ) ith 
{ { t tm i] exchnang it “5° ; 
; vg +} arnt 
ritt eq nent Annu | 
h] 4 PS 
ng budget ni n rut S02 
= . f ' + 
5 | n t, it , 
I 25 
n than n t r ¢ | | 
lleg put t 
, , 
Th il t 9 
n 
if 1d l I 
Stic ' rte 
hy npha ! lotal st 
. oan + > ++ 
nt body 1 vith , 
henl and } ' ' continued on page 42) 
1OU1 i Al »s i ~ 
(here are n win n 
ourses here; th A STUDENT CUBICLE at Moscow Univer 
theoretical specialist Some 51 of sity. Two cubicles like this are joined 
the students are women, the im by a small entry, with WC on one side, 
] } p he othe 
ratio as in the over-all population. ‘Th shower and wash basin on the other 
1800 instructors are elected for a 


year period by a Council, must be 
each five years; there is n 
tenure Instructors teach half tim 
do research the other half. Lectures 


student refet 


lected 


ire tape-recorded for 


ence—and perhaps for checkup on th 
instructor, who is reprimanded if t 
nanv students fail startin l 
3300 rubles; a full professor gets 5 
Some 2 professors live in th 

ng, 600 more in flats nearl 


Curricula are standard in Ru 
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Better Tools... 





BEGIN WITH 





ALLOY STEELS 


What’s new in the way of garden tools? 
This tool caddy, for one thing, and Sharon 
metallurgists know all about it. 


Sharon has been supplying carbon, 
stainless and special alloy steels to garden and 
farm implement manufacturers for more 
than 50 years and they know the industry 
and its requirements. 


So, if you’re in the business of farm and 
garden tools, isn’t it just good business to 
become acquainted with . . Sharon 
Quality Steels? 


SHARON STEEL CORP. 


SHARON, PENNSYLVANIA 
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THERMOSTATIC BIMETAL 


ACTUATES ANOTHER PRECISION PRODUCT 


THE 
DICTOGRAPH 


Fire Detective 














A Product of Fire Detective 
Ine Subsidiary of The 
Dictograph Corporation 
Newark, N. J 


The Dictograph Fire Detective System is aimed at eliminating 
delay in the discovery of fire. This precision thermal detection unit 
is the heart of an automatic system which often makes it possible 
to put out fires with a hand extinguisher before there is sufficient 
heat to open sprinklers. The electronic system detects, notifies 
personnel on the premises, pinpoints location and sounds outside 
alarm. In reporting on the Thermal Detection Unit, The Under- 
writers’ Laboratories, Inc. stated, ‘‘The device is positive in action 
and adequately sensitive. No failures were encountered in any 
of the tests in which the device was subjected to heating and the 
action was prompt and positive.’ The units are pre-set at either 
135°F. or 185°F. 


It’s good to know that where life and property are at stake, 
Chace Thermostatic Bimetal is specified as the actuating element 
in the Fire Detective System. But the confidence of manufacturers 
such as The Dictograph Corporation is not accepted casually. 
Precision thermostatic bimetal has been our exclusive business 
for over a third of a century and the development and processing 
of a better bimetal continues to be our sole objective. Our manu- 
facturing and inspection methods are rigidly controlled to assure 
our customers of a superior bimetal —and Chace will produce 
nothing else so long as there exists a demand for quality. 


So remember Chace when you, too, design for protection of life, 
valuable equipment or for temperature actuation or indication. 
Dependable Chace Thermostatic Bimetal is available in over 30 
types, in strip, coil or completely fabricated and assembled ele- 
ments to your design. Send for our new 1958 booklet, ‘Successful 
Applications of Chace Thermostatic Bimetal,”’ containing many 
pages of design data. 


W. M. CHACE CO. 
Theunostalic Bimelal 


1607 BEARD AVE., DETROIT 9, MICH. 
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MOSCOW UNIVERSITY 


(continued from page 40 


equivalent housing. The dining rooms 
ire excellent and serve first-class meals 
it low prices. The Metro will be ex 
tended to the campus by December 
so students from the citv suffer no 
winter commutation problems. 
Classrooms I visited were well de 


men has its own reference library, plus 
1 central reference library with a 


signed and well equipped. Each regi 


dumbwaiter system that will deli 
books to the inquirer within five min 
utes. I saw a great many English and 
American books in the library, plu 
relatively irrent copies of American 
technica magazines, _ theoreticalh 
banned from circulation to the USSR 
When I expressed surp 
the librarian said, “We \ 
if we need them: wh 
t difficult?” 
Moscow 
Iniversitic 


higher learni 


] 


iltural schools. Over 2 
lents are in tekhnikums 
mphasis is on the 
he national student 

ce fover 502% 

lege now), beca 

subject to political pre 

ind the Government favors 
* many specialized training 

ll, } 


ulled ~imstitute 


ire two teachin 
—_ Mo 
2000 students in 
metallurgy (30% women) 
$400 a vear ibout # 
1 fifth of the Russi 


in the USSR 
1 Over 


re than 


ua last year 


iny as the US 2 
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Introducing Allied’s 


) “1000 


New Clear Protective Coating for 


All Metals ...as safe and easy to 
handle as Water! 


New method of protection incorporates corrosion inhibitors in a water- 
soluble polymer base. Dries to an extremely thin, tough, durable coating— 
clear in color. Does not chemically affect base metal or any post-treatments. 
Used as a protective treatment alone or to enhance value of post-treatments. 


Allied’s new Irilac #1000 is a concen- tection in recessed areas that ars 
trated solution of a _ water-soluble APPLICATION 


difficult, if not impossible, to protect 
polymer with built-in complex corro with other methods ADVANTAGES 
sion inhibiting materials. It was de 
veloped to answer the needs of the ; ; No other process or material available 
metalworking industry for a non : : ; for the protection of metals offers all 
conversion process that will provide se ; the application advantages found in 
corrosion resistance and resistance to ats \ 4 new Irila VUU 
fingerprinting and abrasion on base I A. BB 1 
metals and electrochemically or chemi- ; 
cally finished surfaces—without chang 
ing the appearance of the metallic i aye eee Tee 
surface. . i + Hw ~~ eipinaneadiiiate 
STEEL PANELS: bore (left) and cocted witt oenesiceulanaama 
Irilac (right) after 8-hour salt spray 3 No hazards involved—no exhaust or 


r re 








There are no hazards involved— Irilac 
is non-fuming, non-toxic, and requires 


special fire protection equipment is re- 
no special fire prevention measures. 





; _ quired. trilac is non fuming and non-toxic. 
om 4 Saves space. Presents no disposal problem 


THE PROCESS <. ators sane ssyi 


Irilac +1000 is diluted with water to Because of its versatility and completes 
provide a simple one-pass working solu- safety, Irilac has unlimited uses. For 
tion. It is then applied by dip, brush or : example t wi protect aluminum 
spray and forms a coating that quickly furniture, brass hardware and fixtures 
bonds to the metal surface without re stec 














irts of all t 


acting with the surface ALUMINUM PANELS: bore (left) and coated te. In fa y base metal or plated 
with Irilac (right) after 168-hour salt spray surtace or tho treated with electro 





ypes, zinc castings 


i post-treatments, can 


THE PROPERTIES WHERE IRILAC CAN m hegewvedl an ecient wlll teller 


The resulting coating is clear, trans 
Mth tin hiones «= IRILAC =1000 MAY BE 
be rubbed, handled and subjected to metal—wet or drv—treated or un THE ANSWER TO YOUR 


lent water-resistant properties, and can lrilac #1000 can be applied to 
rough treatment. The surface to which treated. All metals can be processed in M 
Irilac has been applied is not altered one operation in the same solution. It PROTECTION PROBLE 


in fact, the transparent coating brings can be applied in conjunction with any Our development staff will be glad to work 


os with you to determine the significant bene- 
to iridescent surfaces. The water-thin phated surfaces, black oxide, etc. Sur 


physical characteristic of the solution faces treated with Irilac provide a good 


full tone to colored surfaces and clarity process—over Iridite, anodized, ph 


fits Irilac can offer you. Simply send us some 
ports ond let us show you whet irilec con 


means that the coating prov ides pro base for paint do. No obligation, of course. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET 
> BALTIMORE 5, MARYLAND 


va 
- 


Manufacturers of IRIDITE®, IRILAC , ARP Brighteners and Plating Chemicals 
West Coast Licensee: L. H. Butcher Co. 
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Large parts, too, can 
be mass-produced of 


: . moscow DESIGNS 
strong, lightweight 


Le] Me) je) * * © the editor reports from on the scene 
FIBER 
e] Yh 





The Largest 
AUTO PLANT 

does its own 
ESIG 


mobile W 





Lik] 


IAT 


= wil 
} } 








No longer must you use the same 
old metals for your larger pieces 
Now you can modernize your prod- 
ucts and spruce up designs with tough, 
economical MOLDED FIBER GLASS. 

Molded Fiber Glass Body Company 
can custom-mold your big products of 
strong, lightweight, rust-proof, impact- 
resistant MOLDED FIBER GLASS, us- 
ing matched metal dies... 

with savings of 50% in 
tooling time 
and 80% in tooling costs! 

And... MOLDED FIBER GLASS 
parts can be molded into shapes im- 
possible to make with metals... 
complex, one-piece, deep-draw parts 
. «+ pigmented in any color, or painted. 

Molded Fiber Glass Body Company 
has been successfully mass-producing 
large parts for the transportation in- 
dustry for over five years ... gaining 
experience and production know-how 
unexcelled anywhere. 

What about switching to MOLDED 
FIBER GLASS for your large prod- 
ucts? Write today for free literature 
and cost estimotes. 


Moided ns lag thre five \ 

Fiber ‘ . my ta in manutact 

Glass . limited sh hey modify the springin 
Body Company ve | t ghways as good a B 
4623 Benefit Avenue, Ashtabula, Ohio the ned di f pow 


(continued on page 46 
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NOW! An Automatic Lubrication System with 


300-500 


bearing inch capacity 


Oil-Mist Unit atomizes oil and distributes it 
through tubing to all lubricated mechanisms. 


provides safe—sure— 
continuous — 
foolproof lubrication! 


* Large Models Designed for Large Machines! 
Designed to lubricate up to 500 Bearing inches. (1 


Bearing Inch equals 1 inch of Shaft Diameter.) 


P Big Lubricant Supply! 3-gallon capacity tank 
holds enough oil to provide a 48-hou week of cor 


tinuous lubrication for 500 Bearing Inches 


} 


¥ Extensive Coverage! System is efficient in small 
compact installation or extended over a distance of 


480 feet 


x Multiple Controls! Automatic controls regulate 
alr pressure, Oil-Mist delive ry, che cK system opera- 


tion and guard oil level 


‘a ALEMITE 


SW aie of STEWART. WARNER CORPORATION 


Mail coupon for full details! 


Alemite Oil-Mist rings Alemite Division of Stewart-Warner, Dept. AA-78 
Lubricates 1850 Diversey Parkway, Chicago 14, Illinois 
i Please send me oa FR copy of your new ond complet emite 
all types of mechanisms S teak 1 complete Al 


Please have your Alemite Lubrication Representative arrange 


no-obligation demonstration 


Title 

Company 
Gear 

Street 
Cases 
City 
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MINI-JOINTS' 


*Miniature Universal Joints MOSCOW DESIGNS __. the largest auto plant 
with ZERO BACKLASH 


for greater freedom in instrument design (continued from page 44 


Ball Cluster Welded to discs 


Sealed in lubricant 


Disc 
Features @ Zero backlash © Maximum operating 
angle of 30° © Lightweight © Sealed-in Lubrication 
DIMENSIONS 
Part NO ID OD ol Wot 





SBS SOLID 3 16 1-1 32 
IBS 0938 


2BS 





3BS 
4BS 
5BS 


6BS 250 
(Also available as double 





Send for further information 
available promptly on request 
FALCON MACHINE & TOOL CO., INC. 
209 CONCORD TURNPIKE, CAMBRIDGE 40, MASS 
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“ROADSTER” 
bicycles come off 
this line at a rate 
of two a minute 
The technique is 
American, with 


: . [ Russian ove 
~ 


»rtone 





want action? 


Need plastic parts fast? On-time deliveries 


every time? Come to Chicago Molded 
where unbeatable facilities assure you of 
fast, quality production of anything from 
the smallest to the largest parts made 

any quantity. You save money, too—our 
expert design staff works for you with the 
skill from 48 years’ experience helps 
you eliminate costly frills. If you want ac 


tion —call 


CHICAGO MOLDED 
PRODUCTS CORPORATION 
1032 Kolmor Ave., Chicago 51, Ill 
Phone: Dickens 2-9000 


Or er er 


46 CIRCLE 78 READER SERVICE CARD PRODUCT ENGINEERING + July 14, 1958 





There's a Kod 
JEWEL BEARING 
to fit Your Need! 





Ope prgieerays reyry 


(ER eeee eee ' ARES TETETTTitt 
lawagee 
a peacaceget 
a hrdnes | Irn 
: *) " 


tit Thea stitute ta 
bia gre tcatadaateaten 


pariuidi 
“iguegee 


THESE APARTMENT houses, typical of the modern Mo 
are built by Likhachjov for employees 


ZIL-150 4-ton truck is a standard in the USSR. Note the 


wooden body and simple structure 


ZIL-151 is a 3-axle version for heavy-duty ser 


story starts on pac 


THE PLANT has its own hospital 
vith a staff of 300, and this Palace 
»f Culture, with recreation and 
‘do-it-yourself’ facilities for adults 
and children. There are meeting ; - t 
ooms, a kindergarten, and private { I < A “fj vA 
>ut-of-town Pioneer Camps and a tn I t t S tlihil of] V1 $a; 
est home for convalescents t n fi tect 
| SPRUCE ST.. WALTHAM S54. MAS‘ 


APPHIRE & GLASS JEWELS 
| PRECISION GLASS GRINDING 
JEWEL MOUNTING & ASSEMBLY 
continued on page 48 
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LARGEST AUTO PLANT 


Adi bli 

justa e continued from page 47 
proce s’ for brazing, produces mulling 
ind hobbing cutters with blad t 


Plastic dies are not used to any 


xtent as vet. Actual nstruct 


done in a 20-vear-old t 1 sh Dp em 
p] ying 2000 pe ple i hwo hy i ft 
























[his shop has the most skilled 
is shoy the 
} ] . 1 ] ling 
3,000 P.S.I. OPERATING PRESSURE in the plant, including a numb 
ire paid 2000 r/mon. A nevw / 
is now under construction 
Likhachjov was started from 
pair shop 30 years ago. It st 
trac 5 | ad an! tal 
MODEL TUCKS, L4-AXIC ind iXi¢ W l l 
1407 \ od body. The 4 ixle h 
Sesion kg, 100-hp gasoline engin with 
x il high-efhi 1ency ie } 
heating systems to take | fh 
nm ind frigid wint 
idiat fronted | I 
New applications for economical methods of controlling erated shutter to protect against 
fluid motors and cylinders has prompted our company to ld. Air brake tan 
design a full range adjustable flow regulator. Most expensix lu t 
Ordering Data the 52-passeng Z\1 
I is, wh ( h ‘¢ ] I | > 
MINIMUM MAXIMUM T } . 
MODEL NO it has a cross-mountc 
FLOW IN G. P. M h me ni _ 
1407 R-4-12 0.5 12 1 200-h | 
1407 L-4-12 0.5 12 the 1X 
1407 R-4-20 0.5 20 go f th 
1407 L-4-20 0.5 20 ' D 
? ne + 
R RIGHT HAND—Clockwise rotation from closed to open facing control handle . 
L LEFT HAND Counter clockwise rotation from closed to open facing con Ru ! s. W 
trol handle ty o eat lh) 
. | moa . } } , 
PROBLEM: To control fluid motor at constant speed \ Ind and fh 
) CONTROL Uh ZIL-1 
PUMP | VALVE hn 6cvl. 6 
i on —— et 
sail “———p ts 35,000 rubl 
— O \ — — ) ‘ : 
KH WA -{ -- & ~ —— 2 ' 
RELIEF || © = ————_— 2-shift da They ha 
rH VALVE ee ; eng — C 
hed | | ( tlall TaZ i i 
- we LU 
MOTOR 600 rnb] 
| “Ey — vO ru 5. 
1407 B e of it e, tl 
———_ FLOW nes 
| Gg REGULATOR iny of 
gs, | 
(TT +=] ow , - 
|} ——--—-| RESERVOIR : 
je ts a . 
Model 1407 regulator is a pressure compensated full range ters of area. Rent w 
adjustable regulator that will maintain constant flow regard- t the average w 
less of pressure or load changes. ¢ ircuit above allows opera- here are two t 
tion at a pressure equal to load pressure on motor. Speed of ' t the work 
motor is controlled by regulating by-pass to reservoir. tudy. plus a nun f lt 
WRITE FOR SHEET 1.04 Irses, groups, etc. Most t 
aieaniad Bue the slant 
Other Waterman products: ; — : Uy 
@ Solenoid Valves Culture, which p 
@ Check Valves | libraries, lecture halls an 
® Unloading Valves and Filters | srownuns. plus pia’ bn 
C I I . 
| art and similar rooms f 
’ 4 hildren. The « ympan 
t home, Pioneer ( 


ENGINEERING COMPANY | “(ety 


ICeS ven a plant lott w! 
725 CUSTER AVENUE EVANSTON, ILLINOIS 


i 


was paving off when I was tl a 


i 
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‘“‘MYLAR”" offers a unique 
combination of properties 
valuable for electrical design 


My 





STRENGTH 


HIGH DIELECTRIC 


ls there a thinner pressure-sensitive tape 
that’s better-performing ... and at a lower cost? 


Du Pont “Mylar , vester f 


M yvlar’’ found inpressur sensit 


THIN, YET STRONG 


DURABLE 


DU PONT 


MYLAR 


POLYESTER FILM 
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FLEXIBLE 
gives snug wrap ove ef 
HIGH DIELECTRIC STRENGTH ‘ . { Mi 
average 4.000 \v “ 
DIMENSIONALLY STABLE ¥ 
can be used in areas of | 
MOISTURE-RESISTANT 
resists mildew . 
RESISTS EDGE FRAYING 
has grea r " ‘ 
RESISTS HEAT AND COLD 
can be used 
NO PLASTICIZER 
can't dry MM oO 
You n he j 
- d 
> 
MYLAR = 
E. |. du Pont de Nemours & Co. (Inc ~*~. ™ 
Film Dept., Room P-7, Nemours Building, Wilmington 98, Delaware qj 
| Please | 
3 ) : Application 
on ne | 
| 
, pecs Nome 
with ““M MI 
| 
Firm 
| Plea 
| On proj a ' Address | 
| types M | 
| MB-11 City State 
L 
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. . . the editor reports 


the 


ZIL presents 

this badge to 
Others 
are pictured on 
pages 13 & 30 


visitors 


from on the scene 


His Rewards 





hat is the background an yosition of the Soviet d 
ign engin ym pared vith | US « t vart? Much 
ha been yworted a ut | rn ing hut \ litt] 
iD t h elati position in t n } lif f his 

yuntrv, about his working conditions, h cent th 
t vhich motivate h 

Act il] if a ult ft th I t with 
US fran f referen t the t intri 

tl deg f exact examp t yl 

! respected a I pe to a deg he h 

it US An I incl ] I ot 
ortant a crit | the USSR 
mphasis yla l th ract i USSR tt 
I l n re " t | , ] ; 
th ! I t 
mpensation f imitt sulting t] 
{ some esti t t f 
+ thi time h } 1] ‘ } ; { 
h resti ind life ter 


mum wages have recently | nm rails 


£ ed in th l SSR t 
75 rubles per month in M vy, 325 rubl lsewh 
lhis wage is paid to street sweep wait s and the lik 
Ihe ruble is officially worth 2 ents, but i Id to th 
tourist from outside at 10 cent In actr buying power 


ympared to the 
its official rate 


In any case, the starting work mal fema ! 
Ml w metalworking plant paid about 5 [ 
it] Uh to | for the m m worker 
for the qualit 1 to 2000 for a sh 
mak r ¢ if man \ l asic ind t i] Wage h 
n estimated at 750 r/mo generall S00 in M 
Many operat vork, so will earn abi t] 
Ic Ware \] fa work makes a significant contril 
tion to his plant—a new tool, idea, suggestion, high p 
formance, et he may receive a bonu f as much a 


several thousand rubles. His picture will be posted on 
huge honors board for six months or a year. then tran 
ord book available to all in th 


of Cultu All in all, th killed 
+] 


hin halk do 


ferred to a permanent r 
Pal Ce 


who d I ith I 


Mipany han 


Tull a Mae Cnginecering WOrK OI 


50 


Ruhatey weatherctrinningo never leake 


Outboard moto 


Small refrigerator 


Vacuum cleane 


Sewing machine 


Filet 
Hotel 


Chocolate bar 


garnished 


dinner 


Champagne 
Box of choc 
Jar of caviar 
Shirt 
Hat 
Suit 





han n expect not to lose money by the decision 
The n wineer starts at 900 rubles, can work up t 
15 1 exp need man. A chief engineer can get 
2 But h enificant fact: Academic accomplish 
if t l ne advantag Th Candi- 
ite of | 1 Science equivalent f our Masters 
gets 27{( nth, the doct not a colleg 
leg : = irt ! if l ind i 
aa it ' A wy at 35) 4000 
the a in ila If \ hine 
veloped ' : oe 4 
t i 1g n 
it. Th ce ¢ i \] 
I I stul ent 
if flecting the deg t 
Th t engine ntist ho ¢g 
t rs tnik | ld i cit l tl 
rt t ru 
] + —— n. he ( tive f 
t t \i y stor 
Rubles 


, 2500 
2600 
: 450 
5000-10,000 
15 
25-40 
12-17 


35 
2 


4 


5 
4 


30 
8 
15 


150 


800-1600 


American evalua 


(continued on page 52) 
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SOVIET ENGINEER 





Design freedom 
Starts with 


Alcoa Aluminum 

















YOU CAN GET SCREW MACHINE PARTS IN ANY COLOR 


Switch to color-anodized parts of ALCOA pounds with aluminum without sac 


new dimensik to hcing strel 
next lesign noose any oft business n hines, projectors, <¢ 
for harmor YI entificatior board motors have proved it. 
(Sales appeal? he camera manu Aluminum gives exceptional mac! 
) It’s lustrous, lasting lor ability, limited almost er 
part of the metal or thi machine capacity; gh electrical 
doesn't distort dimer ns thermal conductivity: and choice of a 
nother Side finish It 
weather side. The tough oxide quel tly costs less 
ormed in the process virtually ends ALCOA’S new 
: rrosion and abrasion. It’s not a painted machine stock 


1 surface, so there’s no chipping from des 


| f ourse. Or yn f tt on why cy 


We d like you to | ive 
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Rubatex weatherstripping never leaks 


No air, water, snow or dust 
get by its Closed Cellular 
structure 


POMEROY custom-built hopper hinged 
“the Cadillac of alu- 
minum windows —are weatherstripped with 
RUBATEX CLOSED CELLULAR NEO- 
PRENE for the ultimate in efficiency. 
RUBATEX was spec ified by Pomeroy. 


above all 


windows considered 


other gasketing materials tested, 
because it is completely impervious to water 
absorption or transmission, assures lifetime 
resistance to the elements. is extremely soft 
and conforms to any irregularity with the 
minimum of effort. 





RUBATEX 
CELLULAR 
PRENE 

414-N, 


Oorms a ¢ 


CLOSED 
NEO.- 
(Stock No. R- 
ASTM-SC-41 
ontinuous, self- 
sealing, permanent, leak- 
proof gasket for hopper 
vent. Made from cushion- 
soft, light gray stock, es- 
pecially developed for 
ease of installation and 
to beautifully blend with 


aluminum. 


RUBATEX 


LEAKPROOF WEATHERSTRIPPING 


ee ee 


RUBATEX DIVISION, Dept. PR-6 
GREAT AMERICAN INDUSTRIES, INC. 
Bedford, Virginia 
For full details and sample of Ruboatex 
Leckproof Weatherstripping—print your 


name in space below, attach to your 
company letterhead and mail to us 


Send for 
Free Sample 
and 

Data Sheets 


SOVIET ENGINEER 


(continued from page 50) 


tion of th Elemen 
tarv teachers start at 580, higher grades 


700, with a 10 


same profession 
raise every fv 
retirement on 350 r/ m« 
20 vears.) 
Commutation by cle« 
burbs is 12.5 rul 


1 nation-wid 
with divisio1 
in Mecha 

] 


imal, nationa 11st t an 


(continued on page 54 
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For 
“automated” 
equipment... 


Versatile 


ACIPCO 


Centrifugally Spun 


STEEL TUBES 


1utomatic batt n king systems for the bedding 
ve been manufactured by Proctor & Schwartz, 
f ladelphia, for more than 40 years 

acIpco spun tubes are used as garnett rolls in one of VERSATILE ACIPCO CENTRIFUGALLY 
the newest of these automatic machines, the Proctor **700” 
rarnett. These rolls must be finely machine-slotted to re SPUN STEEL TUBES 
ceive the garnett wire in which they are clothed After long 
ervice, worn wires may be replaced and the rolls resurfaced SIZE RANGE: Lengt! 
ind remachined macninery requis 

Jecause aAcIPCcO tubes are centrifugally spun, they OD : 
possess a dense, homogeneous grain structure which is easier “4 
to machine. This advantage is only one of the reasons Proctor ANALYSES: A 
and Schwartz specifies Aactipco tubes for their machines 
There are many others, including the inherent dynamic bal 
ance and dimensional stability of Actpco tubes, their wide 
size range, and ACIPCO’s complete “one source—tfrom start FURNISHED: As cast 
to finish’”’ facilities machined, includir 

If your machines or products employ tubes of stainless ind machine shoy 
steels, carbon steels, alloy irons, or special analyses as com- 
ponents, ACIPCO may be your best source. Call or write 
for complete information on Acipco tube applications in 
your field. No obligation, of course 


SPECIAL PRODUCTS DIVISION 
WE: Et ECA N 


BIRMINGHAM 2, ALABAMA 
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ENGINEERS + SCIENTISTS 


R&D 


Opportunities in 


CALIFORNIA 
With SYLVANIA 


At Sylvania’s Mountain View 
Laboratories, there are unlim- 
ited opportunities for the engi- 
neer who wants to work in an 
environment where individual 
contributors are recognized as 
the basic ingredient in creative 
engineering, and advancement 
is based on ability. There are 
openings now for: 


DEVELOPMENT ENGINEERS 
Advanced R&D in the fields of elec 


tronic countermeasures and electronix 
systems; responsible for circuit and 
equipment design and development in 
the areas of transmitters, receivers, 
analyzers, direction finders, data han 
dling, RF circuits and antennas. 


SYSTEMS ENGINEERS 

Perform advanced systems analysis 
and design applying background in 
EE, math or physics to problems in 
the areas of radio and microwave 
techniques, 


PHYSICIST 


Application of electromagnetic theory 
to problems in radio wave propaga 
tion and microwave antennas and 
component development. 


MECHANICAL ENGINEER 


To work with project teams doing 
mechanical development in varied 
areas including servo and power gear 
ing, heat transfer, fabrication, human 
ergineering, electronic packaging 


antenna design, 


MICROWAVE TUBE SPECIALIST 


To perform advanced R&D « 

purpose tubes euch as ° 
Traveling Wave Tubes and Back- 
ward Wave oscillators. 


There are also openings for 
PRODUCT ENGINEERS 
FIELD ENGINEERS 
MATHEMATICIANS 
STATISTICIANS 


Mountain View Laboratories 
ELECTRONIC DEFENSE LAB 
RECONNAISSANCE SYSTEMS LAB 
MICROWAVE PHYSICS LAB 
MICROWAVE TUBE LAB 


Please send your resume to 


Mr. J. C. Richards 
¥ 
y sf 
SYLVANIA 


SYLVANIA ELECTRIC PRODUCTS INC 


P.O. Box 1296 
Mountain View, California 





SOVIET ENGINEER 


(continued from page 52) 


regional meetings, inspection trips and 
the rest, just as we do. In addition, 
there will be a chapter for each dis- 
cipline in each major plant, operating 
as a division of the city chapter or 
branch. This is quite effective, be 
cause thus mechanical engineers can 
discuss problems “in the same tech 
nical language,” as one engineer said 

Now, let us attempt to sum up by 
valuating these factors in American 
terms: My guess would be that the 
Soviet engineer, man for man, 


as 


CSS 


] 
greater prestige and position, but a 
] 


1 of living and far 
king conditions. His in- 
come represents half or less of that 
of the American engineer in buving 
even including his greater in 
while the income of the 
is perhaps a third 

m-wage Carmel 
He s is e tremendous faith 
in the future, both of his profession 
ind of his nation. He is dedicated to 
his work and to what it can contribute 
to the country’s development—and h 
the effects of it much mor 
than can in our complex 
economy lo him, our achievement 


ind our position the goal, because 


he feels we are ahead of the rest of 
the world 1 most respects He’s 
proud of what he has done, but sees 
there is a great deal more to dk 


challenge to any engineer worth hi 


probably has no car and hi 

quarters are a room or two in 

partment building. He has all 
personal possessions the American 
engineer does—lighter, wristwatch, 
fountain pen, ballpoint pen, (but prob 
ibly no mechanical pencil—they’re 
not popular), cigarette holder, ring, 
camera, etc. His clothes, while less 
formal in most cases, compare fairly 
well, although he probably has only 
half the American wardrobe. He prob 
ably knows a great deal more about 
the arts, the humanities, and other en 
gineering disciplines than his Ameri- 
can counterpart. He is an inveterate 
tourist and data gatherer—usually can 
juote comparative American statistics 
on many subjects 

In general, he is happy and reason- 
ably comfortable. He lives better than 
his forebears and most of his contem- 
poraries. In a very polyglot society, 


he ranks near the top. 


Here’s how you can 
MERCHANDISE 
YOUR 


Work 











EMPLOYMENT 











Industrial Designer 


A progressive midwestern manufacturing 
company has a position available for an 
experienced and creative industrial de 
signer with a minimum of ten years ex 
perience. This position is an integral part 
of an important product development pro 
gram, and will be an excellent opportunity 
for a designer interested in product design. 
Experience in a top industrial design firm 
or a similar position in a successful com 
pany desired. Salary open and will be 
commensurate with ability and experience. 


Please send complete resume to: 
P-8390, Product Engir 
)N. Michigan Ave 











ENGINEER 
RESEARCH & DEVELOPMENT 


BS in Mechanical, Electrical or Electronic Engi 
ering 5 years in Development and Design of 
hanical or Electro-Mechanical devices. ox 
6 in Design of Control Valves and Aut 
tic Controls desirable 
» desire an original thinker who c 
evelop new ide f 
lves and Autom 
rough to the 
Forward looking, steady growth company with 
broad program of liber: 0 ve fits, pleasant 
working conditions. ) minutes f 1 Midtown 
New York. 
An excellent opportunity fo 


LESLIE CO 


Valley Brook Ave. Lyndhurst, N. J 
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Allied Research Products 

Allis-Chaimers Mfg. C 
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Baldwin-Lima-Hamiit 

Standard Steel r 
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NEW 


Made in two precision grades to AFBMA 
dimensions for B-500 Series. 











Type TCR For high speeds and combination 
radial and thrust loads with low torque values 
Furnighed with maximum ball complement in a 
strong, light, precision-machined, . one-piece re- 
tainer. Where even lower torque values are re 
quired, and loads may be reduced, Type TCR is 
available with fewer balls on special order 











Type TCF — For maximum radial load capacity 
and high thrust load capacity from either direc 
tion. Full ball complement without filling notch. 
(O]e)-TaMorelal-j dation diols Mi ielam-|eleliler-lélelal-Me ial-1¢-MEc-l ible lg 
cation is desirable 














Type TCA Same as TCF except alternate balls 
are undersize for much lower torque characteris 
tics, as in TWA type. For use where dirt conditions 
are not severe, or where closures exclude dirt 


thin-section T series 
hatin wvbesl-venmel-r-hwbered-: 














Type TWF — Integral shields protect against dirt 
with seal advantage yet no seal friction or ring 
distortion caused by inserting separate shields 
No loading notch, yet full ball complement for 
maximum radial and thrust loads 

















Type TWA — Same as TWF except alternate under- 
sized balls are used as idlers between load carrying 
balls for smooth-running low torque characteristics 


Complete information on these versatile ball bearings 


is available in our T Series Catalog 59. Write 


re 
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an extrudible compound 
ot wick and oil 


reduces inventory 
of lubricating 


materials to it belongs to YOU 
one uniform product 


... with typical tooling 
for assembling 

parts and injecting 
PERMA WICK into 
sleeve bearing 
lubrication covities .. . 
in one automatic 


man made 


» M 
We wou 
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/ design 
engineers! 
CONSIDER 


PORCELAIN 
ENAMEL 


Porcelain Enamel today is visite two fal srussel i] 

being used on many con- I xhibitic in H , 

sumer products, stainless , : 

steel, sheet steel, cast iron ind ¢ respol en n 1, Bru Bonn, Z Ml 
and aluminum chosen I nd Stockholm ( ibing what PRODUCT ENGINERIN( 
for its beauty, durability and ' 
versatility. 





} 


want by w 


We are manufacturers of Uhis kind of editori 
porcelain enamel and offer penny. it represents our | 
consultation and research 
facilities. We will recommend ’ . 

enamelers whe ere qualified | If you like an issue dev 
to handle your requirements li it, why not write | 


“WORLD'S ions, too. What he h 
MOST COMPLETE “4 ind by rights belongs t 
CERAMIC 
SUPPLIER" 


pao we SG 5 tS 


ff in exclusive and bette 


% 





COMPANY 
DEPT. 6031+ PITTSBURGH 30, PA. 
WEST COAST 4747 E. 49th STREET, LOS ANGELES 
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lf You Visit the USSR 
on BUSINESS’. . 


the USSR 


innot enter 


T \ 
have 
tor eating hours 
hour is $5 PM, but 
MM to finish his b 


poken. Th 
English without 
itantly German 
particularly among 


K p 


k a man to call you 


‘ beco 
} 


m in 


1 ask for an appoint- 
> as in tl US 


Card Expires 9 


PRODUCTS ADVERTISED 


52 53 54 56 
62 63 64 66 
72 73 74 76 
82 83 84 86 
c2 c3 





SPECIAL DATA 





IF YOU ENJOYED THIS ISSUE and would like your own 
copy, a small extra quantity of it has been ordered 
These copies are only for those who enter their new 
subscription on or before July 28. Send in this 

card today to start getting your own copies of 


Product Engineering each week 


Circle key number fo 
more information 
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SPECIAL DATA 





IF YOU ENJOYED THIS ISSUE and would like your own 
copy, a small extra quantity of it has been ordered 
These copies are only for those who enter their new 
subscription on or before July 28. Send in this 

card today to start getting your own copies of 


Product Engineering each week 











IF YOU VISIT THE UssR 


Russia at half that. There is much more courtesy, much 
more evaluation, much more deliberateness. 


7, The best Soviet hotels are not near our standards. 
Don’t expect frozen foods, orange juice, breakfast dry 
cereals. Usually, you provide your own soap. If your 
bath and basin both have plugs, and your toilet doesn’t 
run constantly, you’re lucky. Your bed will be hard by 
our standards, with a cover that’s a heavy blanket (three 
times as thick as ours) enclosed in a sheet envelope. You'll 
have two big square pillows. There'll be a table with cloth 
in your room for food. The water is hard, and may physic 
you, so you'd better stick to mineral water in bottles (about 
12 cents a bottle). ‘Towels are small and hard. Nobody 
shines your shoes, and you do your own valeting. 


‘A "N “9€ NYOA MIN 


133au1S GNZP ISAM OEE 
ONISZINIONZ LoNdOdd 


Gav Aldza SSANISNE 


S®J01S PeyUr) eys UI peyloW yi AsDSser,e~Ry dwiojg eBojsog ON 


8. Don’t be condescending, and don’t try to be a “‘mis- 
sionary to the heathen.” Russian engineers dress and act 
like you do—only more properly and courteously—but many 
citizens wear no ties, no coats, may need shaves, gobble 
or gulp food. They don’t like tips nor patronizing hand- 
outs of ball-point pens, etc. Remember that these people 
have come a long way in 40 years, that their standards 
are not ours, and you have no reason to feel superior. 
Anybody may sit at your table in a restaurant, if there’s 
a place. He'll ask first, however, as a matter of form, and 
thank you for permission to sit. He'll peel an apple 
before he eats it, he may eat bread with knife and fork, 
and so on—Emily Post and Russian manners do not agree. 
But he'll never take a topcoat or hat into a dining room, 
and he won’t blow cigarette smoke in your face. (Smoking 
is very restrained, and then almost always cigarettes. If 
you see a man smoking a pipe or a cigar, he’s probably a 
tourist. If you see a woman smoking, you know she is.) 


juewpndeg er1A1eg sepoey Ag ping og jj! e60js0g JG 
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Use Form On Reverse Side for 


More Product & Development Data 


Zz 
m 
= 
~< 
2) 
xz 
A 
Ww 
> 
< 
_ 





9. Your Intourist food coupons (for four meals a day) 
may get you into trouble. Current values are 16 rubles 
for breakfast, 30 for dinner, 4 for tea, and 25 for supper. 
If you eat caviar and drink wine or cognac, you may go 
over. That means extra coupons or added cash. If you 
run under, that’s your loss. If you end up with spare 
coupons, trade them before vou leave to the maitre d’hotel 
for vodka, chocolate, cigarettes, or caviar. (A chocolate 
bar costs about as much as a jar of caviar—so choose wisely.) 





10. If you are a poor drinker, watch your step. At a 
major meal, the Soviet citizen can down five or six vodkas, 
each at a gulp after a toast, then drink wine with each 
course. ‘The noon meal is gargantuan and vodka is not as 
heavy as bourbon or Scotch—but it gets there just the same. 
A typical lunch may start with sliced smoked fish, sausage 
and cheese with bread, followed by a large plate of soup 
with meat—then the entree: meat, potatoes, and vegetables. 
hen a “compote” (a glass of plum or apricot juice with 
three or four whole fruits in it), or ice cream. With drinks, 
you'll be asleep after that. 


1334u1S GNZb 1SAM OEE 
ONIWZANIONZ LoNdOdd 


GuVD Ald3za SSANISNG 


11, Expect no newspapers or magazines from the US to 
be available. They aren’t—only the London Daily Worker 
and equivalents. You'll be completely out of date, US 
news-wise, if you stay in the USSR for any length of time. 
And don’t expect the Embassy or consulates to help greatly. 
As one attache said to me: “There are two groups in the 
USSR which rank below tourists: diplomats, and resident 
correspondents.” 
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Electric clutch is quick-acting power link for instrument drive 
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Fig. 1— Warner electric clutch 
on direct current and requires a ma 
watts to produce rated torque 
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Fig. 2—Drive system f 
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Industrial Products Division 
Warner Electric Brake & Clutch Co. 


Beloit, Wisconsin 
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Detailed design data with 
typical applications, proper- 
ties and characteristics of 
GRAPHITAR, are included 
in Bulletin #20. Write us 
today—on your letterhead 
—for a free copy. 
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VALCOR solenoid valve 
relies on a self-lapping 


GRAPHITAR disc. 


(CARBON-GRAPHITE) 
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These solenoid valves manufactured by Valcor Pheinecting Corp-of Kenilworth, New 
Jersey, incorporate a “floating seal” of GRAPHITAR, and agerfielpitg4otiunch the new 
age of guided missiles in America. Overfalf a muon Mettor valves are in use in military 
aircraft and guided missiles today. 


The heart of the “floating seal” solengid’ valve is a precise, optically fla, GRAPHITAR 
disc which floats in the plunger. A-sTight pressure, from either direction, moves the disc 
against an equally optically af, stainless steel seat, sealing perfectly 
actually improves with_use, due to its unique self-lapping action 


The solenoid valve 


GRAPHITAR LAs many unusual properties that make it an ideal material for such 
challenging applications. It is nonmetallic; resists chemical attack; is mechanically strong, 
yet extremely light in weight. GRAPHITAR will not warp and extreme changes in 
4eMperature cause virtually no expansion or contraction. Probably the most important 
of GRAPHITAR'’S advantages are its self-lubricating properties and low coefficient 
of friction 


Today design engineers are solving many different problems by using GRAPHITAR, a 
most unusual and versatile engineering material. Perhaps GRAPHITAR is the perfect 


material for your product. Our competent staff of engineers can assist you in applying 


GRAPHITAR to your particular needs 


THE UNITED STATES GRAPHITE COMPANY 





